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Abstract 
Some studies have shown that technology use in education increases motivation and promote interactive learning. Our study was 
conducted in two science courses during the first academic semester of 2008. Lectures’ audio and video were recorded and then 
published in a course administration tool. To motivate participation an audience response system was used in the classroom. All 
students used available materials at the course website, at least once a week, and although it is not possible to generate a 
statistical relation between use and benefits, our results permit to infer that the use of technological tools improve participation 
and communication. 
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1. Introduction 
Technology has allowed us to redefine and restructure the way information is constructed and communicated, 
offering new and unique possibilities for students and educators in the teaching-learning process (Avraamidou L., 
2008). Previous studies have shown that the use of technology in education increase motivation and promotes 
interactive learning (Siau, K., et al., 2006). It is within this approach that we implemented and evaluated the impact 
of two technological tools, Camtasia Studio® and Turning Point® 2008 in two biology courses at Los Andes 
University. 
The first initiative to make Immunology and Molecular Biology courses more interesting and dynamic for 
students was the publishing of videos recorded by the professor during his lectures. These videos were recorded with 
a home Samsung video camera and the data was converted to WMV 9 format at a 320x240 resolution and 25 Fps 
using  Windows Movie Maker and port IIEE 1394. Each video was approximately 100MB/h, so the Direction of 
Information and Technology of the University installed a Windows Media Services server, through which the videos 
were published. Afterwards, the publication links generated by the Windows Media server were added to the course 
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problem if we take into account that in Colombia, by 2006 84% of web connections had a speed lower than 512 
Kbps (Comisión de Regulación de Telecomunicaciones República de Colombia) and a 100MB video would take 
approximately 53 minutes to download at a speed of 256 Kbps.  
A solution that would allow students to access the lectures’ videos with the following characteristics was needed: 
i) Good audio quality, ii) Slides from the class included on the video and iii) The possibility of accessing the 
information from different media devices. Additionally, in order to enhance interactivity, a student response system 
that makes use of mobile wireless devices to instantly collect students’ responses to proposed questions, was 
implemented. Such possibilities have pedagogical implications, considering how teachers can monitor and assess 
students’ learning in real time (Avraamidou L., 2008). 
2. Method 
Based on the mentioned requirements, a search was conducted for a technology that would allow the capturing 
of class video, slides and audio in sync. The chosen tool was Camtasia®, given that it allows not only the 
simultaneous capturing of audio, video and PowerPoint but also the latter publication of the content in an MP3 
format, to use as audio file only, or MP4 format, to distribute video via podcast or downloading it to an iPod or MP4 
player, and allows the generation of HTML accompanied with video in flash format, so the content can be viewed 
with better performance and can even be seen from home using a broad band connection (Figure 1).  
All lecture sessions were video recorded and published on the web as HTML accompanied with video in flash format 
and as video podcasts, as explained before, so students could watch them again at any time and  in any place if they had an 
iPod video or MP4 player. Students were asked about the support this video podcasts gave to their learning process. 
Turning Point® 2008 was used as an audience response system in the classroom. This system has three 
components: a transmitter, a receiver and the software that processes the information (Figure 1). A transmitter with a 
unique ID is given to each student to answer visual questions (multiple-choice or true-false format). The receiver 
collects the students’ responses and the software analyze the answers, show preliminary results in situ and save them 
for further processing (González-Espada, W., & Bullock, D., 2007). 
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Figure 1. General method used for the implementation of podcast and clickers in two biology courses at los Andes University. 
To determine, at least in a semi-quantitative way, the impact of the use of this technologies and how well they 
can be integrated into the courses there was an accompaniment during the academic semester, by CIFE experts 
(Centro de Investigación y Formación en Educación - Center for Research and Training in Education ); they made 
classroom observations, students interviews and surveys.  The surveys were Likert questionnaires, where students 
had to specify their level of agreement to a specific statement. A four level scale was used in order to avoid neutral 
responses. The middle level “neither agree nor disagree” was eliminated. 
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3. Findings  
The results are based on CIFE´s experts’ accompaniment, the students’ answers to surveys and interviews that 
were gathered with the purpose of evaluating the use, convenience and effectiveness of these tools in the teaching-
learning process. The analysis was performed on a sample of 77 students of Molecular Biology class, who attended 
to Medicine (48%), Microbiology (23%), Biology (18%) or other (9%) programs; and 20 students of the 
immunology class who attended to Microbiology program. 
All students reported the use of available materials at the WebCT® course site. When students were asked about the frequency of
use, all of them reported to access the WebCT® course site at least once a week (Figure 2a). As illustrated in Figure 2b, students 
considered their homes as the preferred place for reviewing the available materials at the WebCT® course site. 
In regard to the use of the videos, ninety-two percent of the students reported their use. The majority of students  
Figure 2. Frequency (a) and place of use (b) of the available materials at the WebCT® course site. 
(95%) considered the videos as an excellent tool that reinforces concepts and supports learning (Figure 3).
Handiness and ease of use were two factors that granted these materials an excellent acceptance rate. Ninety-five 
percent of surveyed students agreed that the use of mobile devices that allow access to the podcasts is useful in the 
process of learning, due to easiness of use and due to the possibility to access the content at any place and time. 
In regard to the use of the audience response system, we observed that it promotes active participation of students 
and is considered as a useful feedback tool for both the teacher and the students. 
Figure 3. Distribution of students’ opinions in regards to the usefulness of the videos. 
Further than the pure technological aspect we identified some pedagogical practices that supported students’ 
learning process, as perceived by them in the interviews: 
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x Connections all along the semester: every class session was introduced by the teacher, showing the students the 
class connection with previous and following classes. 
x Teacher’s interest in the students’ learning process. If: i) there is an explicit interest of the teacher in the 
students’ learning process, ii) explanations given by the teacher are followed by asking the students for their 
comprehension about the topics being explained, and iii) there are some unclear concepts and the teacher makes 
new explanations to assure clear understanding, students feel, and know, that the teacher is are really interested 
in their learning process, and this will motivate them. 
x Exercises and class quizzes as authentic activities: though some teachers use exercises and quizzes to grade 
their students, in this courses these techniques were used to reinforce students learning process, by applying the 
explained topics to real situations. 
x The teacher as a performer: using PowerPoint presentations have the risk of becoming a substitute for 
blackboard-and-chalk, only that everything is written beforehand. It is important that the teacher performs 
during the presentations, understanding this performance as a way to use his voice and hands to support 
explanations that are in the slides but need more dynamic explanations. 
 All these pedagogical practices were supported by using different tools: images, graphics and videos, with 
different functions in the class. All of these were included in the PowerPoint presentations. In regard to the 
assessment process, there was a special tool used, known popularly as Clicker, which is a Response Card system 
The Clicker was used by the teacher at the end of some explanations or complete class sessions to test students’ 
understanding of the topic explained. Once the students sent their selected answer, the teacher showed all the 
options and the percentage obtained by each one, and began a new explanation, to clarify misunderstandings if there 
was any. This is a way to test-on-the-fly students’ comprehension about a topic. It’s basically a way to make 
formative evaluation, because the students had the opportunity to clarify concepts and/or process before they were 
evaluated and assessed. 
4. Conclusion 
Ninety percent of the students reported the use of the video podcasts. All of them reported the use of available 
materials at the WebCT® course site, including PowerPoint presentations, and/or podcasts, at least once a week. 
Handiness and easy use were two factors that permitted these materials to have an excellent acceptance rate.  
When students were asked about utility, 95% of them considered the materials as an excellent tool that reinforces 
concepts and supports their learning processes. Ninety-five percent of surveyed students agreed that the use of 
mobile devices that allows access to the podcasts is useful in the process of learning, due to easiness of use and due 
to the ability to access the content at any place and time. In regards to the use of the Response Card system in the 
class sessions, we observed that it promotes active students’ participation and is perceived as a useful feedback tool 
both by teacher and students.
Although it is not possible to generate a statistical corelation between use and benefits, our results allow us to 
infer that the use of technological tools improve participation and communication, as well as it supports the 
teaching-learning process as a two-way process. 
These conclusions must not be linked only to the use of video podcasts, the Clickers, nor the PowerPoint 
presentations. It must be taken into account that all of these materials must be supported by the teacher’s 
pedagogical practices, and a pedagogical design that allow students to understand the connection among materials 
and their utility in every class. We can say that without that design, it is not possible to success in the innovation. 
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